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(54) nMnmHTHpyEMbiPi HEtfpocTMMyjiflTOP 

(57) PecpepaT: 

Mcnonb30BaHne: M3o6peTeHne othochtca k 

MeAML\MHe, a MMeHHO k neMeHwo XpOHMHeCKOfi 

6oriM c noMOi^bK) wunnaHTMpyeMbix 
HeRpocTMMy/iflTOpOB. Cyu^HOCTb: 
He^pocTMMyjiRTop coappxht nepe^a\ou\ee 
ycTROMCTBo, BKHK^'ioi^ee.H moeneAo&af$$%o\. 

MMny/ibGOB, A^4^eReH"^ r pyHDLqM'^ 'arieWeHT, 
reHepaTop AnnrenbHOGTn uMnynbcop, a faioke 

KOMMyTaTOp H MHAykTOp, paSMeiljeHHbltf c 



B03MO)KHOCTbK3 MHAyKTMBHOfl CB«3M C KOTyLUKOfl 

CBP3M. HoBbtM flBnneTCfl BBefleHne b ycTpOMCTBO 
CMeTMMKa MMnyjibcoB n anejcrpoHHoro KTiKwa, 

BblXOA KOTOpOrO COeAMHBH C BXOAOM HHflyKTOpa, 

a bxoa - c BbixoflOM KOMMyTaTopa, nepBbitf bxoa 

kotoporp coeAMHeH c nepBbiM buxoaom 
;re^^aTopa AnirfTenbHoc™ MMriynbcoB, BTopofi 

BbixoA KOTOporo coeAHHeH c bxoaom cner-inKa 
. . MMnyjibcpB, jibixoA . kOTOpo ro coeAn h eH c 

BTOpblM- bxoaom KOMMyTaTopa. 2 M/l. 
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(54) IMPLANTABLE NEUROSTIMULATOR 

(57) Abstract: 

FIELD: medical engineering. SUBSTANCE: 
neurostimulator has a transmitter, having 
generator of stimulating pulse, 
differentiator, pulse duration generator, 
commutator and inductor inductively 
connectable with a coupling coil. Device 
also has pulse counter and electronic 
switch, having output connected with 



inductor input and input connected with 
commutator output. The first commutator 
input is connected with the first pulse 
duration generator output and the second 
pulse duration generator output is connected 
with the pulse counter input, having output 
connected with the second commutator input. 
EFFECT: enhanced effectiveness of 
neurostimulation. 2 dwg 
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M306peTeHne othochtch k MeAHijHHe, a 
HM6HHO k neMeHUfo xpoHHMecKO« oojih c 
noMOLi^bK) HMn/iaHTupyeMbix 

HeMpOCTMMy/lflTOpOB. 

3aAaMa usoopeTeHi/m co3AaHue ycrpoflcTBa 
Ann AnHTenbHofl sneKTpocTMMynai^nn cnHHHoro 
M03ra npw xpoHnnecKnx 6oneBbix cnnApOMax. 

HaBecTHo ycTpoflcTBO Arm 
3^eKTpOCTMMy/lflL^HH cnHHHoro M03ra, 
cocTOHiuee hs BHeniHero nepeAaTHHKa n 
nMonaHTkipyeMoro npneMHUKa c aneiapoAaMH. 

npM HCnOJlbSOBaHMH T3KHX yCTpoflCTB A*™ 

AnMreribHoK n xpOHi/NecKOfl cTHMy/iRi^nn co 
BpeMeHeM nponcxoAUT ocna6neHHe 
npoTHBo6oneBoro 3qbcpeKTa H3-3a 

CaMOM30JlflL4HH 3fieKTpoAOB, 3neKTponH3a n 
nonflpn3aL4HM HepBHotf tiohh, mto TpeoyeT 

3aMeHbl npMGMHHKa. 

M3BecTeH TaioKe HMnnaHTHpyeMbifl 
HeflpocTMMyriflTop, coAepwaiAHfl nepeAaiomee 
ycrpoflcTBO, BKnK)Haiou4ee nocneAOBaTenbHo 
coeAHHeHHbie reHepaTop cTHMynnpyjou^nx 
nMny/ibcoB, AH<t>c})epeHi4npyK)iMM« sneMeHT, 
reHepaTop AnnTenbHoc™ HMnynbcoB, a TaioKe 
KOMMyTaTOp M MHAyKTop, pa3Mei±ieHHbitt c 

BO3MO>KH0CTbtO HHAyKTHBHOtf CBA3H C KaTyLUKOtf 
CBA3M [1 ] 

TaKoe ycTpo^cTBO He mokst 6biTb 
scJxfceKTHBHo Hcnonb30Bano Ann XpOHHHeCKOfl 
3/ieKrpocTMMynai4MH cnnHHoro Mosra b cb«3h c 
B03HHKa»ome^ nojiflpn3aL4netf KneTOMHbix 
Meivi6paH n 3neKTponn3a HepBHotf tk3hh n3-sa 
OTcyrcTBUfl b ero cxeiwe aneMeHTOB, 
no3BonflK)Li^MX nonyMMTb nanKH 6nnoxiflpHbix 

CMMM6TpHMHb!X HMnynbCOB C OAHHaKOBbIM 

Konn^ecTBOM 3anonHflJomnx hx nono>KHTenbHbix 
m OTpni4aTenbHbix CTHMynwpyiomMX MMny/ibcOB. 

nocTaB/ieHHafl 3aAana peuiaeTca tgm, mto b 
wvinjiaHTHpyeMbifl HettpocTHMynflTop, 
coAepxau\\Aft nepeAaiomee ycTpoflcTBO, 
BKnibq/aioLuee' nopjieAOBaten bHo coeAMHeHHbie 
reHepaTop <^W^n^^\ow^ HMriynbcoB, 
AHcjDcfiepeHL^npyioiuM^ aneMeHT, reHepaTop 
AriMTenbHOCTn HMriynb'cdB, a TaioKe KOMMyTaTop 

H MHAyKTOp, pa3MeLHeHHblfl C B03MO>KHOCTbK) 
MHAyKTMBHO^ CBA3H C KaTyLUKOM CBH3H, BBQAOHbl 

cneTHHK MiwnynbcoB n anekTpoHHbifl khiom, 

BblXOA KOTODOrO COeAHH8H,C BXOAOM HHAyKTOpa, 

a bxoa c bwxoaom KOMMyTaTopa, nepBbifi bxoa 
KOToporo coeAHHeH c nepBbiM BbixoAOM 
reHepaTopa AnvrrenbHoc™ HMnynbcoB, BTopofi 
BbixoA KbToporo coeAHHeH c bxoaom cweTHUKa 
HMnynbcoB, bwxoa KOToporo coeAHHeH c 

BTOpbtM BXOAOM KOMMyTQTOpa. 

BBeAeHne b cxeMy CTMMynaTopa Aayx 
sneMeHTOB cneTHHKa HMnynbcoB h 
sneiapoHHoro Kruona, coeAHHeHHbix 
nocneAOBaTe/ibHo nepe3 KOMMyTaTop, AaeT 
BOSMOKHOCTb AOCTaTOMHO npocTO nonynaTb 
na^KM 6nnonflpHbix CMMMeTpuHHbix HMnynbcoB 
Ha BbixoAe nepeAawDi^ero ycrpoficTBa, 
Heo6xoAHMbix Ana ycrpaHeHHH nonflpn3aunn 
KneTOMHbix MeMopaH n npeAOTBpau^eHM« 
sneKTponn3a HepBHofl tiohm. 9to nosBonneT 
SCfecfceKTHBHO npoBOAHTb AnMTenbHyjo 

3neKTpocTMMynfli4mo cnHHHoro M03ra npn 

XpOHMMeCKMX 60/ieBblX CMHAPOMaX. 

Ha o>nr.1 u300"pa>KeHa o>yHKmioHanbHafl 
cxeiwa ycTpoRcTBa; Ha $nr.2 ocqunnorpaMMbi 

BblXOAHbJX MMnyjlbCOB. 

MMnnaHTMpyeMbi^ HeKpocTMMynflTop (o>nr.1) 
coAep)KMT nepeAajoi^ee 1 h npneMHoe 2 
ycTpo^CTBa. nepeAatoiAee ycrpoficTBO 1 
coctoht M3 reHepaTopa 3 HMnynbcoB, 
coeAMHeHHoro nocneAOBaTenbHo" c 
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AH0qbepeHL^npyK>iAHM 3/ieMeHTOM 4, 
reHepaTopoM AnMTenbHOCTH 5, nepBbi^ buxoa 
KOToporo coeAHHeH c nepBbiM bxoaom 
kom My TaTopa 6, a BTopo« BbixoA c bxoaom 
cneTMUKa MMnyribcoM 7, bbixoa KOToporo 

COeAHHeH C BTOpbIM BXOAOM KOMMyT3TOpa 6, 

coeAHHeH Horo nocneAOBaTenbHo c 

3/ieKTpOHHblM KT1K5HOM 8 H 3neKTpOMarHMTHblM 
MHAyKTOpOM 9. ripneMHOG yCTpOMCTBO 2 COCTOMT 

H3 KancynnpoBaHHO^ n/iocKoPi HHAyicrnBHOffi 

KaTyLUKU CBA3M 10 H M30JlHpOBaHHblX BblBOAHblX 
npOBOAHHKOB 11, COeAHHfleMblX C 
BWHBJlfleMblMH 6oribHOMy 3/ieKTpOAaMH (He 

noKasaHbi). 

ycrpoHCTBO pa6oTaeT cneAywiAHM o6pa30M. 

B 3aBHCHMOCTH ot jioKa/iHsai^HH 6oneBoro 
CHHAPOMa 6oribHOMy Ha pa3Hbix ypoBH^x 
no3BOHOHHoro croA6a ycTaHaBJiHBaiOT b 
snHAypanbHoe npocTpaHCTBO cnnHHoro Mosra 
sneicrpoAbi, KOTopbie 3aTeM npoBOA^T noA 

KO>Kea M COeAHHflJOT npOBOAHHKaMU 11 c 

KaTyuuKO^ CBA3H 10. noc/ieAHK)io HMnnaHTHpyiOT 
noA KOX<y 6onbHoro b yAQ^HOM MecTe, 
HanpMMep b npasoM noApe6epbe. 

Bo BpeMH .ceaHca aneKTpocTHMynni^nn 
HHAyKTop . 9 pacnonaraKDT HaA 
HMnnaHTHpoBaHHO^ npneMHO^ KaTyoiKOH" cba3h 
10. HHAyKTop Ha bo ah t b KaTyiuxe 10 
MMnynbCHyK) 3/t e kt poab H>Ky my k> cnny, KOTopan 
nepeAaeTca npoBOAHHKaMH 1 1 h aneicrpoAaMH b 
snHAypanbHoe npocTpaHCTBO k 33ahhm cTonSaM 
cnnHHoro M03ra. 

reHepaTop 3 HMny/ibcoB Bbipa6aTbisaeT 
nepnoAMHecKne HMnyrtbCbi, HacroTa noBTopeHnw 
Koropbix paBHa nacTOTe noBTopeHMfl pa6oHHx 
CTHMynnpyfounHX HMny/ibcoB, fioaboah m bix no 
npoBOAHHKaM 11 k snejcrpoAaM. 3th HMnynbCbi 
AHqbc^epeHunpyioTCfl AHQbo>epeHMHpytoiAHM 
3/ieMeHTOM 4 n 3anycxaK)T reHepaTop 

AflHTeJlbHOCTH 5, Ct>OpMHpytOU4HH" 

KBa3nnpj?MoyroribHbie HMnynbCbi, AnnTenbHocTb 
koropbix paBHa AnHTenbHocTH pa6oHHx 
ct h My ji h py io la hx HMnynbcoB Ha 3/ieKTpoAax 
(Q>nr.2a). 

MMnyxibCbJ c BbixoAa renepaTopa 5 
AnHTenbHocTH nocTynawT Ha cneTHHK 7 
HMny/ibcoBn Ha nepBbiM bxoa KOMMyTaTopa 6, c 
KOToporo nocTynaioT Ha 3/ieKTpoHHbiH" ktiioh 8 h 
HHAyicrop 9, Bbipa6aTbiBafoiAH« HMnynbCHoe 
MaoiMTHoe none. 

CneTHHK ' 7 HMny/tbCOB qbopMHpyeT 
MMnyribCbi, AnnTe/ibHocTb KOTopbpc paBHa 
3aAaHH0My nncny cTHMynnpytoLAnx HMny/ibcoB 
(cf)Hr. 26). ripn stom Ae^CTBytoLAHe Ha BXOAe 
aneKTpoHHoro Kruona 8 HMnynbCbi B h r (qbnr.2) 
co3AaioT Ha ero BbixoAe naHKH 6nnonflpHbix 

CUMMeTpUHHblX HMny/lbCOB C OAHHaKOBbIM 

HanepeA 3aAaHHbiM coneTaHHeM HanoriHflkJiAMx 
hx nono>KHTejibHbix h OTpHi^aTeribHbix 
CTHMynnpyioiAMx HMnynbcoB (cf>Hr.2A). 

nocne ycTaHOBKH aneiapoAOB b 
snHAypanbHoe npocTpaHCTBO cnHHHoro M03ra 
npoBOA^T TiAaTeribHoe TecTHpOBaHHe m noA^op 
napaMeTpoB MMnyxibCHoro TOKa, npn gtom 
npneMHoe ycTpo^cTBo He MMnnaHTvipytoT, a 
pacnonaraiOT na KO>Ke oo/ibHoro. BHemHue 

KOHL^bl 3fieKTpOAOB COeAHHfllOT C BblBOAaMH 

npHeMHo^ KaTyniKH, a HHAyKTop pa3MeiAa»OT 
HenocpeACTBeHHO HaA npweMHOH* KaTyiuKofl h 
OTAe/iflKJT ot Hee npoKnaAKoW, tojiiahho^ 5-7 
mm, i/iMUTHpyiomefl M^rKne TKaHH (KO>Ky m 
noAKO>KHyio KneTHaTKy) 6oribHoro. 

noA^op napaMeTpoB ct h My n h py to lamx 
HMnynbcoB ocyiAecTanflKDT b xoAe TecTOBOi^ 
CTMMynfliAHM Ha npoTHweHHH 3-4 HeAerib. 
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Paa/iHMHbie KOM6nHai^nn aiwannTyAbi. nacTOTbi n 
AHMTeribHocTn nMnynbCHoro TOKa b stot nepi/iOA 
KOHTpo/inpyeTc« BpanoM no omymeHHHM 
6onbHoro (cHki>KeHne unn yBennMeHne 
MHTeHCMBHOCTM 6ojim, jioKann3ai4Mn napecre3MM, 
coBnaAeHne hx c o6jiacTb*o 6ojim m t.a). 
KOTopwe cx)nocTaBJiflK)Tcfl c noKa3aTe/iflMM 
3neKTpoMMorpa0MH. B sto >Ke speMH oo/ibHoro 
o6yMaioT pa6oTe c sneKTpocTWMyjiHTopoM. 
nocne aaBepiueHUfl TecTupoBaHua m noAOopa 
napaiweTpoB HMnnaHTupyjoT npneMHoe 
ycrpoMCTBO nofl KO>Ky 6onbHoro. 

B AOMaujHMx ycnoBUflx 6onbHoft npu 
npoBeAeHHM ceaHca aneKTpocTMMynflunn 
BKriK)Ma8T cTHMynflTop, pacno/iaraer nHAyKTop 
pa6oMefi noBepxHOCTbio Ha Kowe tohho HaA 

HMnnaHTMpOBaHHblM npneMHbiM yCTpofiCTBOM n 

ruiaBHO yBe/iMHUBaeT awinjinryAy uMny/ibcoB 
noBopoTOM pyMKn no Macosotf CTpexiKe ao 
noflaneHMfl nen<nx nepecTe3Hfl b 30He 
jioKann3aL^MM 6onn. CeaHC npoTMBo6oneBofl 
oneicrpocTHMynflUHM npoAOJDKae-rc* 40-60 mmh m 
noBTopflerc« no Mepe B03o6HoaneHHfl 6onn 4-5 
h oo/iee pa3 b cyTKM. ripn KynupoBaHwu 6onn 
(OTcyTCTBue ee Ha npoTfl>K6HMM 2-3 cyi") ceaHCbi 
3/ieKrpocTMMynfli4MM mo>kho npepBarb ao 



noflB/ieHMW 6o/ieB AOcraTOMHofi mht9hcmbhoctm. 

MeAHKO-KnuHMMecKafl scp c$)© kt m b h ocTb 
CKOHcrpynpoBaHHoro 

He^posneiapocTHMy/iflTopa Ann AnMTexibHoH 
sneicrpocTHMyjifmuM cnwHHoro M03ra 
5 3aKnwDMaeTCJi b acfccfeeKTMBHOM KynnpoBaHHH 

XpOHMHeCKMX 6o/ieBblX CMHAPOMOB. 

(Dopwiyna M3o6peTeHMq: 

HMn/lAHTMPyEMbll^ 
HEfiPOCTklMy/lflTOP, conepKaimA* 
10 nepeAaiomee ycTpoflcTBO, BKnioMaromee 
nocneAOBaTe/ibHO coeAMHeHHbie reHeparop 
CTHMynnpyjoiAMX MMnyjibcoB, 
An4)cJ)epeHL4npyK)iAH« sneMeHT, reHepaTop 
AnnTenbHOCTH UMnynbcoB, a TaioKe KOMMyTaTbp 

M MHAyKTOp, pa3MeiMeHHbl^ C B03 M 0>KHOCT b K) 
15 HHAyKTMBHO^ CBH3H C KaTyiJJKOH CBA3M, 

OT/IHMaiOLHM^Cfl TeM, MTO B Hero BBeASHbl 
CHeTHMK MMnyilbCOB H 3/ieKTpOHHblfl KJ1JOM, 

BbixoA KOToporo coeAMHen c bxoaom HHAyicropa, 
a bxoa c BbixoAOM KOMMyTaTopa, nepBbifl bxoa 
Koroporo coeAHHeH c nepBbiM BbixoAOM 
reHepaTopa AnnTeribHocTM HMnyribcoB, BTopofl 
BbixoA KOToppro coeAMHeH c bxoaom cneTHUKa 
HMnynbcoB, BbixoA KOToporo coeAHHeH c 
BTOpbIM bxoaom KOMMyTaTopa. 
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